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aityoges tliiitittgli solmtioa to l>e Air sttst ftla® li« ttcelnAad 
Aurlsg th» 
in %km mBiag osiialat tte ©f tbe sait as «»il as 
tba ixm mA,m is sssmtiftl* it stl^ le&eiiiniaa aieas is praseat tb» 
f@t«atiai tritts Sd l^owlirf ivm 41aaia« aiii its salt nm praswait 
^a fetaatial. imflilf Maabas a atMtif stata. fba atk l^tmaSlajm&aiim salt 
la a#)iir«»td&tJlf fimiaA ta aittt %f ftatttrallsiiag tha aeii x>«aaiaiag aftar 
tit8@3M%i«& at tMa SttaiAa. 
1. liNKg<mt« aai Appaf^ tus 
i, IthyXaguNttwiiaa* 
Graiaqralal atitiriaBaAiaaiaa ms Aisttiii^ ofm miim byAroclda. fba 
ffnatim hmmmm ims aellattaA. 
t« itaateft fflstaasiwa fanyiapimiia  ^
A»f««iiiata3ly ©.©1 H petasaiw farrl^ rBaita ®@l«tl©B ws praj^ ipet %y 
diaaal-riai 6.1 §, ©f tlia »«ag«it ^a4a ©fe«leal ia tii® liters ©f water. 
»a aeltttioa nas fMeat Im" a BftieMatt %tt*at aai fraeA ®f ©atygMi l»r 
ptaaisi atty®8  ^tteoi^  It fm ims- htttrs. It waa tlaa ataMarilwit 
aipiaat t©%ait aalfata. 
geMlt anlfata. 
»a rafaraaea ataaiaM, m^mm aofealt amlfate, ma frefarad fr®a 
raagaat «*®aa aatarial ia tia feliowiag mmm, e©%alt ailfata was first 
eoavertai t® hasaaiiia®©®%alti ©mlata {41). »a lata® ©atalata ma tbaa 
u 
m% a rm U m%mu oxM». »§ »ii» ma ti#«©iwt la 
tit® ®®istM©,a, flJLtefirt m& •»» eotelt sal-
fat# w»« ftwattf %® $3$  ^ f4S.J, 
«imi« wlis «€ tfetBissii wm» »»«i %%U mi^  Ma­
im# 
^AJJ. ««latt«a»' mm la tlto sttm'l tt%f»ti®as fir©«4 «f iissolT®! 
iiagr«i» W puiSliMi tet ©s# 
** iteaSB*. 
A ms mm m@ a fijtti-
mm is»i *«!•« «<mA» 'ISm tttrnttmrn- mm fw- • 
fex<ttei is %m i«8i#I »Mm la. fLgft» f* A Wmiamn %@i9l 9 
wa* msii f«F "IM t®leyi»»tiPi# t«t««t»ati©a ©# i«»aa« 
'fis® w ptiSirt imlfatt 
tim tmim Trnvsim l^ a«# awioyits mi «3^^» C4f |« a# t«»laal mhmits^ im 
h©is>%%m wi%« iw m f® -tttt m* nitfe m%9t mm* •«« • 
wwKyp6i^ Ri»ti#^# 
All mm ptirfea^ «* mm %mpmmmm mlm» 
1.5 
Fig. 2 Titration Vessel 
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Fig, 4 Titration of Cobalt in Stainless Steel. Direct Titration 
Procedure in the Presence of Ethylenediamine and Sulfosalicylate, 
13 
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U.f4 11.14 It, 19. $5 etifeyat# 
U.f4 11. f© Ml, If.tJ Sttlfesalieylat# 
U.f4 It. Of •®a, t©.J ei%rat« 
11,14 11. fl t©»| Sttlfosallejlate 
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11, f4 11, St Fedll), 10.3 Salfoanlitflat® 
11.94 1?.0 Itofllh 17.7 Citrat# 
11,14 11. fl Stoim, 17.7 Sulfosalieylttt® 
I*f1 l.fl fftS ®Blf©a*li©yl*t« 
la «tt ms, ®*t4ia®4 Ijy fetriffaait# 
%& ^aa nii »8®^#s« wr® mk pptsssfe is 
tM %:its?a%ti» mm% ia %w@ st«g®»| tim%, tk9 mUl% ma o*l4is«i, 
mi tkiai tfcs» .3wtapMi®»» ««M. ©Ei4i»»4 %© %lw 4t®3ti.4«. %&• 
&t mmmrnm* almlw «« fslat ms 
m& %M mmn T^sitim »f f^ lat Afi»ai®a « tto s«%# ®f 
«iil%l©a #f fwteysmii#. «l©wa«it ®f syst« %© r»a@h wtltteiw 
to %« % mmms9 ®f %li« «%• tmm%im »f aaagaata# titicida, 
ms t© %l» %Tir9lm% #%•%« im a» ©Utogrlra#-
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Mmis ®f itm «f t# f«ttr tim %imm» th«  ^ef mopimm 1i« t®l.©iP-
4». matrnim* iiKwiilia. m& tmm%9su 
C«) ite«et eiimlw, a&t 
mS. pmrnmlmt mmMm la ttwi €!»•#% ®f mMX% wltli 
«|]^ ia««tlwla« §fB%m laltlallf pNiii»t x^me  ^ tto M0im. mi«at t^ mm 
Qf «@ Imm mlm% f&imt W 
siwiir' aiil net* »©% e l^et*. 
ftei# lat^ stifrsfittis ®f e&wiwftt# la tii» dlJNWfe tiife»tl«ii ®f •fstelt muS' 
%h3 9lmmsM %® 10% dli ae« lat«idr«Ptt# 
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%tmm rnimmMB lAlek lBt«5rf«y®i itttfc tt# tlti«ti«, mm %km* 
eiaiMiats mm m^9mt It *•» Mmmmtff %& mut-1&» %iti»tl®a a«tiaw04. 
• M.elE ti»gatt.»« ai etoi«it«, 
twiaitat% miigrntkU, mO, tl« m% im%metmm la %h$ i#t»imtii«%lc« 
&t «l»  ^•9mm ^»«at «lag  ^» U p®!*#. Mmmm, 
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fig. 8 !)et«xniiiatio& ef Cotelt la Silv»r<-)>rariBg Back Titration of Sceasa 
fanieyanid* wltk 0.01 H Ootelt Salfata In SthyleBadlamina Solatioa. 
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mimi% v i^msA fm mm 
B»-0«-Co Allor A*» 1.0847 6,41 0.45 
0,53 P«r 1.1124 6.50 0.43 
®«i,t la determifiied 1.0449 6.30 0.44 
HfNistifogrepW eelly) 1.0868 6.51 Q,U 
1,1985 7.48 «.4| 
iiioy B** 1.240f 4.6 0.17 (mMl% p®3P ia378 4.® 0.M 
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1,2041 4.1 Oitf 
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f:. WORK, piEf W0. uffl oi smjiB 
AS A SiM«» lOTCING 
A* 'Wmlimimry 0ta»i«ttati©wi 
W0m tmm %m% mim%» It a f#w#»fia 
mrnmm m» tmrntim p©t«ttai of %&« 
»f§%m a»»itaat®iy •0,t| *. e®fealto«8-
«%feyl*»«i.ii«lft» »ya.t« t.® ttastltw ®3^gt% tlfflenlty %hU 
€ixm%%m *»• ©feirtat'Si  ^««# -©f « s.t«aa*M of m%ml% iwlfat#.-
f&# ••tfcyliiiwiiiatw m§ «« tfct r«im«lai 
agiat was %km t» iittt ©f iwlfai#,. A 
atoniaM ©f salfat# «#ati Mitit.af  ^nwlgfe-t «ai 
iat«flatt#l.y wl^ mt 3,©«g #f 
Asit« #r«i ttoa> ai*8at®i®« ©f staWXt^ y m stwrnf# sat was# ©f ppi^ aara-
•ti©is.» tt mi me^®©%s4 that ms@ #f tMf ir«ig®«fe la «l3c«llii« sotetloa wBa-oM 
©f m§mi.e eat teer^ale ly tMIe# 
©f itiwlmt i% ms f©.istl(l.» %& 'mxf tkm. ®# iretwitaat «»a 
•BAfel.Q ei«tt mw xN«ii«@%idiis« 
'.Ist-llally, hmpmm,^  It iwn to stmty tk* «s» ©f t&& 
»y®%((» as « !»§ agtat^  e«» 
f®w0a». ®dL:« ©«»fl.«c tea ©f .itir of 
%'k9 eotealt-tlttrfA# #ygt^  %h» fttiel'a®. m» ?®etlly sM 
•tmilltet* WW# «it«%lisk#4 'tapidly t« aodt tai(«ii, 
1% wta %©• lawattgat® tli« of ®«©h ®<«* 
psm^B m ifMsli wmm imem t© %# 
©ffmiw «iti8la« «giiat8 'l» Mii solwtl^ » »« »e@©  ^ pr©«p ©f rnlmrnm 
41 
to %«, itaiifi. than# mek «« toffw aisA m^mwej lAdL&h f&wm& ecmp3.«at®» 
mS. ifclth •wmm retttuffel® m Imtm mtmm atat®. 
tt« fiaitl f&MM nf %M.« .el«ily mit irttfc km'Vf^  »®tals, wmk »» 
ailing m& , liilelt ®.©  ^• %® 'mmUw to ih® fi?®® 
tm&tm t# «»i©«sa4s iwr® th® Ti^ 'm%im «f «ar«»%le 
mitm mm stuiliS. X% ira® |>0®s|%'i« «!»% tte 
systw wmld. x t^ie® altf® imla®® ©r t® 
lm%«ffii®iit'l® »%®'les. fb® iaif®9'l®a #f mm" 
ptni® In iio'aM ©itei®® tli® pe>®®tl@®ilty of tbes® 
1®?® ®ptta W eisi®t«® #f il«ias it -uli^ t l>« fdssifel® t® 
a9l««tl*r®i,y i&® alts'® ®p«f t« m altwse ®r tulmtei 
S. l«i»«ti®a •©# .§««! UA Aaioiiii 
a® fii?st gr©«f ©f 'eatiW' te Im itttllsA f®*- t&®i* 03El«lsl»g la 
«ltol4aa Mlmtiea w® tSh® ©f grtttf Wh* t^e«®t®, »lfM«t®» 
ta«g»t«t®, wemM%9 mm ®I4 faijrl^  mMilr la «@M aelwttem, 'aM 
it was «iEfeet«« mat wMl® tills was 0 t®f93iii«at @mm reAmUom 
muM  ^ tak® flas® la aJJcalla® s©l«tl®s. A ®tl®ttlatl©» lmil®ate4 that tli® 
i?®att®tlo» f#ti»tlal fm tM® @te0aa"t®-®topi»®«® ©©mfl®' »®m3.4 %» Mhm% -0.1 -r. 
at a  ^®f a.#, aat kim®® t®a®ti®a wtm tfe® ®®fealt©i»-«tiiyl«a®il«alaa §!»-
ylax usttli l»® ®3Ef®fteA t®' ©®«»y. »® mkim «®tal« «»® lm» 
m mUmmg agants, %u% at tii® a^® t.lm« t^ ty ]e«tu©ti®B p®t«6tl®ls ai?®. 
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5  :  
I j 
s s 
I  i  
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l !  
SI 
1% ma if U m m&m* &t' 
mMm%§ iM nai %m mmm» %a«fc 
•wllfe f»*|0yaiil4», *!»% 1) mm l»« ?®€w««t to- %to felwi«at 
f©» «ad t) exttaWos ©f m%mml mmm %• Stat»- ana* 
poems mf %# iltxli* fer ia ultolta# 
lei©is€l»gl|', -Ha ©f ©,#1, » fttaasim fsw^ofamt® iw# s-lfwly-aMei 
%& m. itltttlea of s'»3.fa%# la «t^ l«#«a»lae «0la%t«« imlfotalleyl-
1« «tW m§ tta® ttAlea «aa th» tmrnMiMg istltttloa Mek wltl ©.©I K 
petMitw ##«def«ai4»,, %t%m%.im m$ t§ll0w9i pt%®ati©«e%fitft-ilf -aai 
la Wigm«- f 1» 0hmm %M mrm m -tlta-iaM. fit® tir&t ibwaii ta 
tfe® titimtt#a twft- w»# tim #ai ptia* f» M&k titiwtloa ©# mmm 
mhalt Biilfatti m» agjswii. «l®#«3Ly -wttlL a«@aat feas«ft 
ea r0Au««tloa ©f m Mmiiat Ma@aa9-»ft. 'Hi# -««i«ai4 fmetim 
®-f III® «rr#'';'was ti!«t tl» «wi ji®ia% f©* ©adWattea m 
feiTali»% wmtmmm t® the crnflm -#f 3i»a«»»»-# wlta ialftsaltey-
*©»• tM* iattw eaAiatita mim aai aot -aacaelJlsr 
%1®. ®h.l® Has taa %# fi?«»«a«# ©f Mvmlmt. aa-agaa#®-# aaltB la 
f-emaaisaata, fc»A ataaiajNliaei. hf titjfatloa agaiast aoilaa 
©»lat®. A®«@»iia#f» «» of th® f®i5«sa^aa*» iwa Pollen wttfe 
feapiMlt aitd. ®ai asmpayai .sfaa^photcffiattiially *1^-^ fttaaapaat# solm-
Meaa ®f e^aastMttea. A Satlwaa 1 -8i«®tT®fli©teai»%w ims aaat 
f« titia jttt^aa a»t r®aiia«s- «»ra .taJoMa .at S-t5 » * Resalta oa %m 
Uffmm% aXitaata aiiawai tteat t&«p# was ao iataetaWa laaaat ©# 
migaaast ptasaat la tim pmmmmmM 
m^mammrng. j# 
9m9^%smi. * m*®. mw %wmQ mmmm, j® mm%%m^m I *»M 
-J 
-0.2 
2 - 0.3 
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3 « ? 5 
irl »4 »4 
SI 2 
m ©I 
-* .4 •p4 
^ ^  
4 4 ,4 
1  ^ n  ^
• • * • 
m 
s i g •§ 
«  ^ »# '>« 
t t t 
*4, i4 w 
5f 
tit# Utmtiom m»ml» mtiflia#* 
iiwrtftflF m» %1m& i€i#d .»©3»ti©a titintai, ultt ealfn*#, i» 
ftgttiw 11 is wlkmm. %h» ®wf« ©%tai»«4. ©»ly 
®»« %*9«k l» %'k9 %t%m%im @«rr» «» Wmm 'tltwtlsBs gair# 
i4®«tleiil mmrnB mm &U mwm al4#tly ki^ i %&km, l.|f «§. 
#«taA, 3l,«f .ag, rnmemmm* !!• ii®%li®t l» tltam-ea* mA ki01f 
fm mmXtB tk« mMlt sulfa fe« fe» g%taiaiftl«»4 at^ iaat 
3P»naii^ wit« #f "kmm lif %h® immi'k&i, 
la til® mmm of %k» altf# wwIe It wm f©aat t© i#t«sml,a# 
til© ftfTieywaii# e®iit«ttt «f tfct» mati Is t&« %!%»• 
ti«»a wl» -la «t*yl«wiAt«»l.a® s®lmtie« l« 
m mt®*# #f ©.nalfst,® mw ftacrioyaBiit, si»®« l«Ti# «»«wts ©f 
4© wit Ifctirfw# tm t&t IttMtlea. 
1, fit»tt©a «f 0<»fi«at#a 
A a«ml^  ©f m l^s kmm t# f o» a»la« la aa*«Ma«  ^
,sol«ti0a, »• m&vk ®f l|«pw& ffi) wi iwtimtatal la estaWtsMag tto 
#t«Mlitf eeasteatt ®f »«mir wa& tto r«««at teeete- ®f 
tM fftlvito (52) t®»ta.ia» m «pp«4i3i llsttsg atft^ ilitr 
@«it«ats. lutli iat« r«wite t# is® iatkwtt, Mt « th®ip®«ffe r^oaaineyk fca» 
%.iMa laM f®!* iwethm ®j»t^ tif .itttiy ia tM» fi«lA. 
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1. A PICTTY 0f rnnat'im mlmmrU fm? tm 
©f Mi l#ea pregtatta. a Qritiml «aly»ts Ms 
mad® 0f ttls-fttlom ©f ©©Mlt im ®wMmtae«,l stlwllos.,,, 
t. Aa i»pii?®T«4 f«»rt^ aai4» tit»a%-l©a Mas hmM im ^Uk 
mRmia i§ W m^lm^irndm a® .ng^at t&r tk* 
mhmlW  ^ im* fit® ®<af3,®E Is 
•gmt % m® ©:,| T. Ihsa %&« ««r®«i#aii»g «aiio»i«-@©bii.l% aystew, «Bt tk« 
%r®®k tst %k® i»i f©iat fey « statiar 
|» ©fttaai ©«itt%i#a» tm tM0 A®t®f»la®ti©a ®f Mm ^ma. 
•atafeMshtd. est-® JKBSi-1® ta!e«a «f©ta ths «ff®e%« ©f air. »i® 
•i«t0dmlaati©a ®®a fe® ®8«i#i mt m a t|-tr«tl©m la «©st tustaa®®®,-„ 
4. fk9 0ft»m ®f 9tkm m&%»M ©a tl»- f®iPtl©f8iit€« titifailea ©f ©eteit 
la s©l,m%i©m to# iMwa ft«ai®«. Si® ]pp®si®m#® ©f l»a ms 
feani m sMft tli»/f®t®atl.iiS. a% %l» ®f tli®' iltif«tl©a kf m» mmk as 
0.4 f. Hi® «s® ©? ®l%»%®, T«IP|«%®, fl«®i»ii®, I f^imffewjtot®, ataaitol, 
,«at ®iif©8all«rlft'fe® mwf fitedlaft Im wl%k 'Ite.® e<»fl®xatiom ©f 
,f«».l« iwm* Muiml «ai fwti »©% t« iat««e«r® la ih© ilip®«t 
•tit3P«%l©a ©f wtllt f«»l@f«aii® Im t©im%l©m« ,. 
lateyf®**!©® ©f *«a^B®»« M %k» mM%% m» st»4i©i ta i®tail. 
It «n® fmM fhat ©lt3?at® ©<mli m% ttssi ®® a ©«pl®xiiig «g«at 
Mapffl»s® i»® fif®a®Btj m® &m.^lm m.« ©XIAIir®! kf f®wi-
eoa©«i%«m*ly tfe® @©|«l*^ oaa-«thri®s®«t«aia® ©laplex. l«8'Wl%s 
tm h&%k mkmlt «mA «««i»®s® w®?® la •»©*:. Ustsg ittlf6®«li^ @yli© aeift, 
iwaf®®,. mm mmmMim of ©©¥®lt aai ms pj®®4%l® ia 
% 
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